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Related Applications 

[0001] This application is a continuation of U.S. Patent Application No. 
10/282,954, filed October 28, 2002, titled VEHICLE BED STORAGE BOX, which is a 
continuation of U.S. Patent Application No. 09/846,577, filed May 1, 2001, titled VEHICLE 
BED STORAGE BOX, now U.S. Patent No. 6,471,278, which is a continuation of U.S. 
Patent Application No. 09/488,207, filed January 19, 2000, titled VEHICLE BED 
STORAGE BOX, now U.S. Patent No. 6,257,640, which claims the benefit of U.S. 
Provisional Patent Application No. 60/1 17,098, filed January 25, 1999, titled VEHICLE BED 
STORAGE BOX. The entire contents of each of the above-listed patents, patent applications 
and provisional patent applications are hereby incorporated by reference herein and made a 
part of this specification. 

Background of the Invention 

Field of the Invention 

[0002] This invention relates to a storage device for a vehicle and, in particular, a 
vehicle bed storage box. 
Background of the Invention 

[0003] Vehicles with storage beds, such as pick-up trucks, are tremendously 
popular due to their utility in transporting large objects for work and recreation. 
Unfortunately, because the storage bed is typically open, articles stored within the storage bed 
are exposed to the elements and may be inadvertently lost and/or stolen from the open truck 
bed. One of the most common items stored in the vehicle storage bed is a tool box. 

[0004] Such tool boxes have a generally rectangular shape and have a top surface 
which is horizontal with a handle extending therefrom. This configuration provides ease of 
transportation and access, and optimizes the interior shape and volume for the storage of 
large items. 

Discussion of Known Art 
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[0005] There has been a long felt need for an improved truck bed mounted storage 
device which is either collapsible or easily removable. However, many of the attempts made 
to address this need have suffered from one or more flaws. 

[0006] A recent example of such an attempt is U.S. Patent No. 5,853,116 to 
Schreiner. The Schreiner device is a collapsible storage box which attaches to the tailgate of 
a truck bed. However, this device requires either removal and replacement of the entire 
tailgate or attachment of the device on top of an existing tailgate, which makes the gate very 
heavy to use. The Schreiner apparatus also prevents quick sliding of items in or out of the 
truck bed without first collapsing the storage unit and removing the items stored inside of it. 

[0007] U.S. Patent No. 5,169,200 to Pugh discloses a truck bed storage box which 
is intended to be removable. However, this device does not fold up and store quickly and 
easily within the truck bed. Instead, the loose pieces of the box must be either stored in the 
bed itself or left behind elsewhere outside of the truck, which prevents the box from being 
replaced in the bed for further use without first returning to the place where the pieces of the 
box are stored. Similarly, U.S. Patent No. 5,037,153 to Stark and U.S. Patent No. 4,635,992 
to Hamilton each provide a way to move a storage box back and forth on a truck bed, but 
neither of these patents discloses a means for folding a storage box; rather, the box must be 
removed entirely and left behind and stored externally in order to use the entire truck bed. 

[0008] U.S. Patents No. 4,828,312 to Kinkel, No. 4,749,226 to Heft, and No. 
4,451,075 to Canfield all disclose a collapsing truck bed storage box which is used adjacent 
to the truck bed tailgate. These devices thus prevent use of the tailgate when the box is 
deployed. Items cannot be easily slid in and out of the truck bed without removal of the 
storage device itself and the items stored within it. All of these devices also fold onto the 
truck bed when not in use, which interferes with the storage of items in the truck bed and 
exposes the panels of these devices to bending or crushing when heavy loads are being 
hauled by the truck. Finally, the Canfield device has an angled orientation when deployed, 
# which is not optimal for storing items inside of it. 

[0009] U.S. Patent No. 4,750,773 to Chapline discloses a folding truck bed box 
which permits full use of the tailgate. However, part of the box folds onto the bed which is 
troublesome for the hauling of heavy loads for the reasons outlined above. 
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[0010] U.S. Patent No. 1,764,615 to Edwards discloses a truck body partition 
which can be used to section off a portion of the truck bed. However, this device does not 
enclose a storage area and thus it leaves items exposed when in use. Furthermore, the 
Edwards device, when rotated into the storage position, prevents easy removal of items up 
and out of the truck bed. 

[0011] Wind deflectors are also known in the art. Wind deflectors are mounted at 
the rear of the vehicle bed to reduce drag on the vehicle due to the tailgate. U.S. Patent No. 
5,743,589 to Felker discloses a wind deflector which assumes an angled orientation when 
deployed. In addition to not being intended as a storage device, the angled orientation is 
inefficient for storing items. Installation of the Felker device requires modifications of either 
the existing bed surface or a modification of the tailgate, neither of which are desirable to a 
user of any bed storage device. Finally, in at least one embodiment of the Felker device, it 
folds flat onto the truck bed surface itself, and in this position the panels of the device could 
be bent or crushed by heavy loads placed in the truck bed. 

Summary of the Invention 

[0012] One aspect of the present invention is an improved collapsing storage 
device for use in a vehicle bed. 

[0013] Another aspect of the invention is a storage device which is quickly and 
easily collapsed and/or deployed by the user, and which in the collapsed state leaves 
substantially the entire vehicle bed available for use without obstruction. 

[0014] Desirably, another aspect of the invention is a collapsing storage device 
which may be installed without removing or substantially modifying any part of the vehicle 
bed. 

[0015] Advantageously, one aspect of the invention is an apparatus for 
cooperating with existing walls surrounding a vehicle storage bed to form an enclosed 
container. Desirably, the container is collapsible to permit substantially the entire vehicle bed 
to be used for transportation of large objects when the storage box is not in use. 

[0016] One aspect of the invention is a storage apparatus including a first panel 
and a second panel. The first panel is rotatably secured to an existing wall surrounding the 
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storage bed, and the second panel is rotatably secured to an opposite end of the first panel. 
The panels may be rotatably secured by hinges. The storage apparatus has a deployed or 
storage position wherein a first surface of the first panel extends upward and a first surface of 
the second panel extends outward from the existing vehicle bed panel to which the first panel 
is rotatably secured. The apparatus also has a retracted or folded away position in which the 
first surface of the second panel is positioned facing and adjacent the existing wall of the 
vehicle and the first surface of the first panel extends upright and outward from the such 
existing wall of the vehicle. 

[0017] Advantageously, a first interlock portion and a second interlock portion are 
provided for locking the first and the second panel folded together to facilitate easier 
deployment and/or retraction of the apparatus. 

[0018] The storage apparatus may utilize one or more tracks which cooperate with 
track followers extending from the second panel to facilitate movement of the storage 
apparatus between the deployed position and the folded position. 

[0019] Another aspect of the present invention is a collapsible vehicle bed storage 
assembly mountable on a vehicle having a generally horizontal storage bed surrounded by a 
front wall, a first sidewall, a second sidewall and a back wall. The assembly comprises a first 
panel having an outer face and inner face, a first end, a second end, a first side and a second 
side, the first end of the first panel being secured to one of the walls so as to be rotatable 
about a generally horizontal axis. The assembly also has a second panel having an outer face, 
an inner face, a first end, a second end, a first side, and a second side, the first end of the 
second panel being secured to the second end of the first panel so as to be rotatable about a 
generally horizontal axis. The first panel and the second panel are locked in a folded-together 
orientation wherein the inner face of the second panel faces the inner face of the first panel, 
and the assembly is freely rotatable about the first end of the first panel, while the first panel 
and the second panel remain locked in that orientation. 

[0020] Still another aspect of the present invention is a collapsible vehicle bed 
storage assembly mountable on a vehicle having a generally horizontal storage bed 
surrounded by a front wall, a first sidewall, a second sidewall and a back wall. The assembly 
comprises a first panel having an outer face and inner face, a first end, a second end, a first 
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side and a second side, the first end of the first panel being secured to one of the walls so as 
to be rotatable about a generally horizontal axis. The assembly also has a second panel 
having an outer face, an inner face, a first end, a second end, a first side, and a second side, 
the first end of the second being panel secured to the second end of the second panel so as to 
be rotatable about a generally horizontal axis. Also included is at least one track mounted in 
the vehicle storage bed on one side of the assembly and at least one track follower mounted 
on the corresponding side of the second panel, the track and the follower cooperating to 
control the deployment of the assembly. The assembly has a collapsed position in which the 
first panel and the second panel are generally vertical and the inner face of the first panel and 
the inner face of the second panel face one another, and a deployed position in which the first 
panel is generally horizontal and the second panel is generally vertical, the outer face of the 
first panel facing outward away from the storage bed and the outer face of the second panel 
facing outward away from the front wall. 

[0021] The present invention also encompasses a method for enclosing a volume 
of a vehicle bed having a generally horizontal storage bed surrounded by a front wall, a first 
sidewall, a second sidewall and a back wall, the method comprising the steps of: (1) rotating 
an assembly comprising a first panel and a second panel folded together, the first panel being 
rotatably secured to one of the walls at a first end of the first panel, the second panel being 
rotatably secured to a second end of the first panel opposite the first end, from a vertical 
position; (2) rotating the second panel away from the first panel so that the first panel and the 
second panel are no longer folded together; and (3) placing an end of the second panel against 
the vehicle bed with the second panel in a substantially vertical position and the first panel in 
a substantially horizontal position. 

Brief Description of the Drawings 

[0022] Figure 1 is a perspective view of the collapsible storage device folded 
away in a vehicle bed. 

[0023] Figure 2 is a perspective view of the collapsible storage device fully 
deployed. 
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[0024] Figure 2A is a perspective view of the collapsible storage device fully 
deployed, and incorporating an access door in the first panel. 

[0025] Figures 3A-3D are schematic views showing the storage device being 
deployed. 

[0026] Figures 4A-4C show one embodiment of a means for locking the two 
panels of the collapsible storage device folded together, and for locking the collapsible 
storage device in the deployed or the folded away position. 

[0027] Figures 5A and 5B show the storage box being opened, along with another 
embodiment of a means for locking the two panels of the collapsible storage device folded 
together. 

[0028] Figure 6A and 6B show another embodiment of the collapsible storage 
device in association with additional storage bins. 

[0029] Figures 7A-7B show an alternative storage box which incorporates a track 
on one or both sides (mirror image). 

[0030] Figure 7C is a view along a-a of Figures 7A-7B illustrating the cross- 
section of a track follower in the guiding track. 

[0031] Figure 8 shows an alternative means for rotatably attaching the collapsible 
storage device to a vehicle bed. 

[0032] Figure 9 is a perspective view of another embodiment of the collapsible 
storage device employing a track to guide deployment and/or collapse. 

[0033] Figures 1 OA- 10C are side elevation views of a storage bin and track for 
use with the embodiment of Figure 9. 

[0034] Figure 11 is a schematic cross-sectional view of the attachment of a 
storage bin to a vehicle bed sidewall. 

[0035] Figures 12A-12D are perspective views of the panels to be used with the 
embodiment of Figure 9. 

[0036] Figure 13 is a schematic view of a latch and lock to be used with the 
panels of Figure 12. 

[0037] Figure 14 is a perspective view of the collapsible storage device 
employing the lock of Figure 13. 
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Detailed Description of the Preferred Embodiment 
[0038] Figures 1 and 2 show a vehicle bed 10 with front and back walls 12 and 14 
and first and second sidewalls 16 and 18. Disposed within the bed 10 is a collapsible storage 
device 20 in accordance with the present invention. The collapsible storage device 20 
includes a first panel 22 and a second panel 24. First panel 22 includes an outer face 26 and 
an inner face 27 (see Figure 3D), a first end 30 and a second end 34, as well as a first side 38 
and a second side 42. Likewise, second panel 24 includes an outer face 28 and an inner face 
29 (see Figure 3D), a first end 32 and a second end 36, as well as a first side 40 and a second 
side 44. 

[0039] It is contemplated that the panels 22, 24 may be constructed of various 
materials, such as steel, aluminum, a heavy-duty plastic such as ABS or PVC, nylon, 
fiberglass, or wood. Steel used in the construction of the panels 22, 24 may be of the 
diamond-plate type. As illustrated in Figure 5 A, reinforcing members 116 and 118 may be 
added across the inner face of one or both of the panels to improve resistance to bending, 
impacts or dents. Such reinforcing members can permit the thickness and weight of the 
panels 22, 24 to be reduced. 

[0040] The second end 36 of the second panel 24 may be contoured as necessary 
to match features on the bed surface and sides, such as protruding portions of the wheel wells 
or ribs, etc., on the bed floor. The width and height of the first and second panels 22 and 24 
may be varied as necessary to substantially match the width and depth of beds found on 
different models of vehicles found on the market. The second panel 24 may desirably be 
sized so as to fold and nest into first panel 22 as shown in Figures 3A and 3B. 

[0041] The first end 30 of the first panel 22 is rotatably attached to the vehicle 
along the front wall 12 of the bed 10. The first end 32 of the second panel 24 is rotatably 
attached to the second end 34 of the first panel 22, by a plurality of hinges disposed along its 
length. It is contemplated that the panels 22, 24 could also be rotatably connected by one 
long hinge, an axle or axle stubs, or other means known to those of skill in the art. 

[0042] On its outer face 26, the first panel 22 is equipped with a handle 52 which 
is rotatable about an axis perpendicular to the panel 22. Handle 52 is located off-center on 
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first panel 22 so that a person standing to one side of the vehicle bed can easily grasp it and 
use it to deploy or retract the collapsible storage device. The handle 52 turns a rotor 54 (see 
Figures 4A-4C) located on the inner face 27 of the first panel 22. To the rotor 54 are attached 
rods 58, 60 which can rotate about an axis perpendicular to the rotor 54 at their attachment 
points 62, 64. Rotation of the handle 52 moves the ends of the rods 58, 60 from an extended 
(Figure 4A) to a retracted position (Figure 4B). Rotation of the handle 52 is limited so that 
the ends of rods 58, 60 cannot be retracted beyond rod guides 66, 68. 

[0043] The rods 58, 60 communicate with holes 70, 72 in the first and second 
sides 38, 42 of the first panel 22 and with holes 74, 76 in the first and second sides 40, 44 of 
the second panel 24. When the second panel 24 is folded into the first panel 22 as shown in 
Figures 3D and 4C, rod 58 can extend through hole 74 in the first side 40 of the second panel 
24 and through hole 70 in the first side 38 of the first panel 22, and rod 60 can extend through 
hole 76 in the second side 44 of the second panel 24 and through hole 72 in the second side 
42 of the first panel 22. By extending the rods 58, 60 in this manner, one can lock the first 
and second panels 22, 24 together in the folded orientation and they can be rotated as a unit 
about the point of attachment to the vehicle as necessary. This locking feature promotes ease 
of opening and closing the collapsible storage device 20. 

[0044] When the collapsible storage device 20 is folded into the collapsed 
position as shown in Figure 1, the rods 58, 60 can be extended so as to be received or 
retained by the stops 78, 80 mounted on the first and second sidewalls 16, 18 of the bed 10, 
so as to prevent the device 20 from moving about when it is not in use. The stops 78, 80 may 
be simple blocks or bars of metal or some other suitable material, attached to the sidewalls 
16, 18 and extending inward therefrom. One of ordinary skill in the art will appreciate that 
other means, such as holes in the sidewalls 16, 18, will perform the same function of 
receiving and retaining the extended rods 58, 60. 

[0045] When the collapsible storage device 20 is expanded into the deployed or 
storage position, the rods 58, 60 can be extended into holes 82, 84 in the inner faces of the 
first and second sidewalls 16, 18 of the bed 10 to hold the device 20 in the deployed position. 
The height of the second panel 24 may be selected so as to create a slight downslope, toward 
the rear of the bed, in first panel 22 when the device 20 is in the deployed position. This 
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permits rods 58, 60 to better match up with holes 82, 84 when the first end 30 of the first 
panel 22 is hinged to the top of the front wall 12 of the bed 10 (and is therefore higher than 
the holes 82, 84). 

[0046] Guide channels 86, 88 may be provided inside of the first and second 
sidewalls 16, 18 of the bed 10 to hold the second panel 24 in place when the assembly 20 is 
in the deployed or storage position. Desirably, the guide channels 86, 88 are U-shaped 
brackets made of metal or other suitable rigid material. The guide channels 86, 88 are sized 
so that second end 36 of the first panel 24 fits snugly between the two vertically extending 
sides of the "U," to effectively retain the second panel 24 in place when the device 20 is in 
the deployed position. 

[0047] Figure 2A shows a collapsible storage device 20 with a hinged access door 
23 located in the first panel 22. The access door 23 facilitates quick, easy access into the 
space enclosed by the collapsible storage device 20 without opening or collapsing the entire 
device. The access door 23 can be simply cut out of the face of the first panel 22, and 
mounted to the panel using sturdy hinges and a latch of sufficient strength to withstand likely 
impacts and other forces. Desirably, the access door can be a sheet of similar material as is 
used to make the panels 22, 24, but oversized slightly with respect to the opening in the first 
panel 22, so as to provide a better seal (by overlap) with the face of the panel. Alternatively, 
the edges of the access door 23, and/or the edges of the opening in the first panel 22, can have 
a gasket of rubber or other resilient material, to provide the necessary seal. The access door 
23 may also incorporate a lock (locks will be discussed in greater detail below) to prevent 
unauthorized access into the storage device 20. 

[0048] Figures 3A-3D schematically show the opening procedure in detail, with 
additional reference to Figures 4A-4B. In opening the device 20, the user grasps and rotates 
the handle 52 until the rods 58, 60 retract so that they no longer extend beyond the stops 78, 
80 (shown in Figure 1). At this point the user, by simply pulling back on the handle 52, can 
rotate the device 20 about the first end 30 of the first panel 22 until the device 20 reaches a 
suitable point as shown in Figure 3B. Then, by a slight additional rotation of the handle 52, 
the user causes the rods 58, 60 to retract further, until they no longer extend through the holes 
74, 76 in the first and second sides 40, 44 of the second panel 24. The weight of the second 
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panel 24 then causes it to automatically rotate away from the first panel 22 (as shown in 
Figure 3C) with no further effort from the user. The second end 36 of the second panel 24 is 
then easily placed in guide channels 86, 88 on the bed surface, as shown in Figure 3D. The 
user completes the opening process by rotating the handle 52 so that the rods 58, 60 extend 
into the holes 82, 84 in the inner faces of the first and second sidewalls 16, 18 of the bed 10. 

[0049] Advantageously, the volume of the resulting enclosed area is at least 
12,500 cubic inches. Desirably, the enclosed volume is at least 15,000 cubic inches, and is 
preferably at least 20,000 cubic inches. These desired or preferred storage volumes 
correspond to a preferred first panel 22 height (when deployed) of about 20" from the bed 
surface, and a preferred first panel 22 length (measured from fore to aft of the vehicle when 
the device is deployed) of about 16". 

[0050] Figures 5 A and 5B show an alternative means of holding the second panel 
24 against and parallel to the first panel 22. A clip 90 is mounted along the first end 30 of the 
first panel 22 adjacent to the inner face 27 of the first panel 22. The clip 90 is made of a 
resilient material, possibly rubber or a hard plastic such as Delron. The clip 90 has a 
protruding portion 92 on its edge opposite the inner face 27 of the first panel 22. The clip 90 
and protruding portion 92 are sized to permit, upon exertion of moderate pressure, the second 
end 36 of the second panel 24 to pass the protruding portion 92, whereby the second panel 24 
can swing closed against the first panel 22. With no intervention from the user, the 
protruding portion 92 "then holds the second panel 24 in the closed position against the first 
panel 22. The two panels, clipped together in this manner, can be rotated about the point of 
attachment to the vehicle as necessary. The protruding portion 92 also permits, upon 
application of moderate pressure, the second end 36 of the second panel 24 to pass in the 
opposite direction from that mentioned above, thereby permitting deployment of the device 
20 to the deployed position. It is contemplated that the clip 90 may be positioned at other 
points adjacent to the inner face 27 of the first panel 22, such as on the first or second side 38, 
42 of the first panel 22, and that more than one clip 90 may be used to retain the second panel 
24 against the first panel 22. 

[0051] Figures 7A-7C show a curved track 94 which may be used to guide 
deployment of the collapsible storage device 20. Such a track may be mounted on one or 
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both sides of the collapsible storage device 20, generally parallel to and against the first or 
second sidewalls 16, 18 of the bed 10. Each track 94 curves from the horizontal surface of 
the vehicle bed 10 up to the point of attachment of the first panel 22 to the front wall 12 of 
the vehicle bed 10. At the top of this curve the track 94 extends downward to form a storage 
section 102, the use of which will be described below. 

[0052] As seen in Figure 7C, each track 94 has a C-shaped cross-section. The 
track 94 thus encloses a track follower 96 mounted on one or both sides of the second panel 
24. The track follower 96 can move freely along the length of the track 94, but the track 
follower is contained within the "C" shape of the track. It is contemplated that the track 
follower 96 comprises a wheel which may freely rotate about an axle stub 98 attached to the 
second panel 24, but other forms of track follower are possible, such as a simple peg. 

[0053] The track 94 cooperates with the track follower 96 to control deployment 
of the collapsible storage device. When the device 20 is being opened or closed, the track 94 
assists in both supporting the weight of the device and in guiding the user's movement of the 
panels 22 and 24, which greatly reduces the effort required from the user when opening the 
device 20. The storage section 102 of the track 94 retains the track follower 96 when the 
device 20 is in the collapsed position as shown in Figure 7B. 

[0054] Figures 6A and 6B show an alternative embodiment of the collapsible 
storage device 20 for use with those vehicles with wheel wells situated near, or intersecting 
with, the front wall 12 of the bed 10. In this case, the panels 22, 24 of the collapsible storage 
device 20 are desirably about as wide as the available space between the wheel wells 104, 
106. On either side of the collapsible storage device 20 above the wheel wells are storage 
bins 108, 110. Each storage bin is enclosed on all sides except the inward- facing side, which 
has a top inner wall 1 14 and a bottom inner wall 1 16. When the storage device 20 is in the 
deployed position as shown in Figure 6 A, the top inner wall 114 cooperates with the first or 
second side 38, 42 of the first panel 22 to prevent easy pry-in between the first panel 22 and 
the top of the storage bins 108, 110. The bottom inner wall 1 16 creates a handy storage bin 
or shelf which is separate from , the main volume enclosed by the storage device 20 when in 
the deployed position, or is a simple open bin useful even when the storage device 20 is in the 
folded position. 
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[0055] Various devices for mounting the collapsible storage device 20 to the 
vehicle are contemplated by the present invention. The first means comprises hinges 46, 48, 
50 rotatably connecting the first end 30 of the first panel 22 to the top surface of the front 
wall 12 of the bed 10. A second means is to rotatably attach the first end 30 of the first panel 
22 to the inner sides of the first and second sidewalls 16, 18 of the bed 10 using a full-width 
axle 1 14 as shown in Figure 8, or separate axle stubs on either side of first panel 22. Finally, 
in regard to the alternative embodiment of the collapsible storage device mentioned above, 
the first panel 22 of the collapsible storage device 20 may be rotatably secured to the inner 
walls of the storage bins 108, 1 10, by means of a full-width axle 1 12 as shown in Figure 6, or 
separate axle stubs on either side of first panel 22. 

[0056] Figures 9 and 1 OA- 10C show another embodiment of a collapsible storage 
device 250, incorporating aspects of the side storage bins and tracks described above. 
Storage bins 252, 254 are located on either side of the vehicle bed 10, against the sidewalls 
16, 18. Where necessary, the storage bins 252, 254 may have rear panels 256 which conform 
to the respective wheel wells 258. However, the storage bins are also useable where the 
wheel wells are situated farther back from the front wall 12, in which case the rear panels 256 
need not be shaped to accommodate the wheel well. Each storage bin 252, 254 has an 
opening 260 for the insertion or removal of articles to or from the bin, and netting 262 to 
prevent the stored item(s) from falling out of the bin. The collapsible storage device 250 is 
disposed between the storage bins 252, 254, and may be rotatably mounted to the bins or to 
the bed front wall 12 by the various means described herein. 

[0057] One or both of the storage bins 252, 254 may have a track 264 on its 
inward-facing wall. Like the track described above in reference to Figures 7A-7C, the track 
264 cooperates with a track follower 266 (see Figures 1 OA- 10C) on the collapsible storage 
device 250 to guide and assist the deployment or folding of the storage device. Desirably, the 
track 264 is formed so as to be integral with the inward-facing wall(s) of the storage bin(s); 
however, the track may be simply attached to the wall in a variety of methods known in the 
art. Preferably, the track 264 is formed of or coated with nylon to permit the track follower to 
travel smoothly within it. A nylon track also facilitates the use of a track follower which is a 
simple post, instead of a roller as disclosed previously. Best seen in Figures 1 OA- 10C, this 
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track 264 defines a path with a relatively straight, horizontal portion 268 and a relatively 
straight, vertical portion 270, in contrast with the curved track disclosed above. One 
advantage of this track configuration is that the horizontal portion 268 can hold the partially- 
unfolded storage device 250 in the "open" position (see Figure 10B) while items are placed 
into or removed from the storage area, as the track follower 266 is less likely to move under 
the weight of the collapsible storage device 250 when on a horizontal portion of the track. 

[0058] Figure 10C shows a storage bin 254 without the collapsible storage device 
panels, so as to better illustrate the track 264 and other aspects of this embodiment of the 
device. Each storage bin 254 has an integrally formed slot 272 which provides a mounting 
location for the first panel (not shown), by rotatably receiving an axle portion 274 extending 
from the first panel. The slot 272 thus defines a pivot point 276 on the axis about which the 
first panel rotates. To prevent the axle portion 274 from leaving the slot 272 while the device 
is in use, a cap or other similar retaining member (not shown) can be placed in or over the 
open top end of the slot 272. 

[0059] The track 264 may further include a first cam surface 278 and a second 
cam surface 280 which assist in deployment and storage of the device. When storing the 
device, the first cam surface 278 directs the track follower 266 downward as it approaches 
the front wall 12. This causes a corresponding downward movement of the second panel 24, 
and with it the first panel 22, urged by their own weight. Thus, the first cam surface 278 
enables the panels 22, 24 of the device to automatically rotate downward, under their own 
weight, toward the storage position. The first cam surface 278 and the adjacent curved 
portion of the track 264 are also shaped to follow the path swept out by the track follower 
266 as the panels 22, 24 rotate downward, so as not to inhibit the progress of the panels and 
further facilitate the automatic movement. This automatic or self- folding aspect substantially 
enhances the ease of storing the device. 

[0060] As the panels 22, 24 rotate downward, the track follower 266 then 
advances into the second cam surface 280, which directs the track follower 266 upward as the 
device reaches the storage position (see Figure 10A), with the first panel 22 in a substantially 
vertical orientation and the second panel 24 mostly nested within the first panel. The 
protruding track follower(s) 266 prevent the second panel 24 from nesting completely inside 
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the first panel 22; therefore when stored the two panels 22, 24 will form a slight angle with 
respect to one another. It is desirable to reduce this angle as much as possible so as to 
minimize the horizontal distance required between the front wall 12 and the pivot point 276. 
The second cam surface 280 is shaped to accomplish this by bringing the track follower 266 
closer to the pivot point 276 as the track follower approaches the endpoint of the track 264. 
As is readily seen in Figure 10C, the distance between the pivot point 276 and the centerline 
of the track 264 decreases as the track reaches its endpoint. This track configuration forces 
the ends of the panels 22, 24 closer together when in the storage position, minimizing the 
angle between them and providing better storage of the device. Though this track 
configuration is disclosed with reference to the embodiment of the storage device shown in 
Figure 9, one should note that it is equally useful with the other embodiments described 
herein. 

[0061] Also shown in Figure 10C is a cover flap. 282, preferably made of rubber 
or other flexible, durable material, which attaches to the front wall 12 or other nearby 
location and covers the space between the front wall 12 and the pivot point 276. Thus 
positioned, the cover flap 282 helps to seal the junction of the 'first panel and the front wall 
12. This shields the cargo area from rain and the pivot from view, reducing the likelihood of 
tampering. 

[0062] Figure 11 is a schematic cross-sectional depiction of a preferred method of 
attaching a storage bin 254 to the sidewall 16 of a vehicle bed. In a common vehicle 
construction, the sidewall 16 joins the bed floor 300 below an existing (i.e., original- 
equipment) tiedown mount 302 and tiedown cleat 304, which is attached to the tiedown 
mount via a plurality of screws 306. Along its top inner edge the storage bin 254 forms a C- 
shaped lip 308 which is adapted to receive an inner flange 310 on the top portion of the 
sidewall 16, when the lower edge of the storage bin 254 contacts the bed floor 300. One or 
more bolts 312 or other suitable fasteners securely join the lip 308 and flange 310. 
Alternatively, a separate C-clamp can be used to reduce manufacturing costs of the storage 
bins. A bracket 314, preferably made of steel or other high-strength material, is adapted to 
attach to the tiedown mount 302 underneath the tiedown cleat 304, via the existing screws 
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306. The bracket 314 extends to the opposite side of the storage bin 254 and attaches to it 
with one or more bolts 3 16 or other suitable fasteners. 

[0063] Figures 12A-12D depict an alternative design for first and second panels 
22, 24 which are suited for use with that version of the collapsible storage device disclosed 
above with regard to Figures 9 and 1 OA- IOC. Each panel 22, 24 consists of a frame 402, 404 
which receives a cover 406, 408 in a recess 410, 412. The frames 402, 404 and covers 406, 
408 are preferably made of a molded heavy-duty plastic such as ABS or PVC. Most 
preferably they are injection molded, but they may alternatively be blow molded or composed 
of structural foam. 

(0064] Each frame 402, 404 is molded so as to form a perimeter channel 414, 416 
which incorporates the recess 410, 412 midway along its width. The perimeter channel 414, 
416 and the recess 410, 412 greatly stiffen the frame 402, 404 without adding significant 
weight by increasing the profile of the frame 402, 404 in a manner similar to the flanges of an 
I-beam. Each perimeter channel 414, 416 surrounds a center plane 418, 420 having a number 
of integrally molded raised portions 422, 424. The raised portions provide added stiffness as * 
well as intermediate areas of contact for the cover 406, 408 when it is bonded to the frame 
402, 404 (as seen in Figure 12B). The cover 406, 408 is securely bonded to the frame 402, 
404 by adhesives or other methods known to those skilled in the art, and provides additional 
stiffening to the panels 22, 24 without a great increase in weight. 

[0065] Referring again to Figure 12 A, the first panel 22 may also feature a latch 
cutout 426 and a lock cutout 428, as well as a side cutout 430. These cutouts provide space 
for the location and function of the lock and latch, which will be described in more detail 
below. 

[0066] Figure 12C shows the underside of the panels 22, 24 as well as the 
hardware used for joining and reinforcing the panels. The first panel 22 includes a 
reinforcement bracket 432 at each corner, with holes 434 in the brackets 432 at the hinged 
end of the first panel. These holes 434 receive pins 436 formed by pin blocks 438 at each 
corner on the hinged end of the second panel 24. At the opposite end of the second panel 24 
are track follower blocks 440 to which are attached track follower plates 442 (see Figure 
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12B) on the opposite face of the second panel 24. Each track follower plate 442 forms a 
track follower 266 extending laterally from the panel on either side. 

[0067] Figure 13 shows schematically the latch 444 and lock 446 in the first panel 
22. The latch consists of a handle 448 rotatably received in the first panel 22, and a rod 450 
attached to the handle so that rotation of the handle within the panel will cause the rod to 
rotate correspondingly. The rod 450 has a closed position 452 where it extends beyond the 
perimeter of the first panel 22, and an open position 454 where it is wholly within the 
perimeter. In the closed position 452 the rod 450 may engage or be received by a stop (see 
Figure 1) so as to prevent movement of the collapsible storage device from its present 
(collapsed or deployed) position. The side cutout 430 (see Figures 12A-12D) in the first 
panel 22 permits the rod to move between the closed and the open positions 452, 454. 
Desirably, the range of rotation of the latch 444 may be limited to about 90° or less. 

[0068] The lock 446 is situated adjacent the latch 444 and is operable by a key, by 
the input of a combination of numbers, letters, etc., or otherwise to selectively impede the 
rotation of the latch by movement of a blocking member 456. Thus the lock 446, when 
engaged, will prevent operation of the latch 444 to collapse or deploy the collapsible storage 
device. 

[0069] Figure 14 shows the collapsible storage device 250 situated in a vehicle 
bed 10 with the latch 444 and lock 446 retaining the device 250 in the collapsed position. 
The latch 444 has been rotated so that the rod 450 extends beyond the perimeter of the first 
panel 22 and engages a stop 458 (see Figure 10C) cut into the side of the storage bin 254. 
The stop 458 may have a cam surface 460, which is curved so as to direct the collapsible 
storage device toward the front wall 12 as the rod 450 and latch 444 are rotated as shown in 
Figure 13. Thus, the only user effort required to move the device to the fully collapsed 
position is rotation of the latch 444. The user may then operate the lock 446 to prevent 
unauthorized use of the device. Other structure suitable to engage the rod 450 along the top 
edge of either or both storage bins 252, 254 would facilitate locking in the deployed position. 
The lock 446 may be any suitable commercially available lock, such as Model No. 01-43-21 
available from the South Company. 



AMERMOT.013C3 



-16- 



Knobbe, Martens, Olson & Bear LLP 



[0070] Although this invention has been disclosed in the context of certain 
preferred embodiments and examples, it will be understood by those skilled in the art that the 
present invention extends beyond the specifically disclosed embodiments to other alternative 
embodiments and/or uses of the invention and obvious modifications and equivalents thereof. 
Thus, it is intended that the scope of the present invention herein disclosed should not be 
limited by the particular disclosed embodiments described above, but should be determined 
only by a fair reading of the claims that follow. 
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